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[0039]As described in above, the total periphery length of the ring coupler h^rid 

circuit is - Ag. Suppose conventional microstrips are utilized, and a wavelength of a 
4 

waveguide at a design frequency is Agi. The ring coupler hybrid circuit is designed 
using a conventional microstrip into a round shape as in the prior art, wherein the 
round shape has a radius of: 
6 3^ 

2nRi=-AQi, Ri=— ^ equation (1) 

4 4;r 

And hence the round shape has an area of: 

Ai=7iRi=^=n— ^ =7^^»i^ equation (2) 

I6n low 

In addition, a three-dimensional CCS L-C an'ay designed using the ring coupler 
circuit has an area of: 

Aa= - A92P ■ equation (3) 

4 

wherein, is the equivalent wavelength of a transmisston line fbnned by the 
aforesaid L-C array, and P is the period or the single-side width of the unit cell 
shown in FIG. 1. 

[0040] An area reduction factor (ARF) Is defined as A2/ Ai . Thus: 



transmission line are SWFms and SWFccs. respectively. 

(0041]A conventional 5.4GHz ring coupler hybrid circuit and a 5.4GHz CCS ring 
coupler hybrid circuit are fabricated by RO4003"* microwave printed circuit board 
(PCB) substrates at the same time. Each substrate has thidoiess of 203.2Mm, 
copper dad thickness of ^7.5^^m, and tr of 3.38. The SWFms of the conventional 
70Q (50>/2 ) microstrip transmission line is 1.6468. 
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